THE hypnotic drugs of the barbituric acid and sulphonal groups have for many years occupied my attention and interest. The opinions formed in regard to their use are based entirely on the actual experience and knowledge derived from clinical and toxicological cases that I have seen and studied.
THE hypnotic drugs of the barbituric acid and sulphonal groups have for many years occupied my attention and interest. The opinions formed in regard to their use are based entirely on the actual experience and knowledge derived from clinical and toxicological cases that I have seen and studied.
These drugs have been dealt with by me in papers already published.'
The present paper is intended as a supplement to my previous communications, and represents additional experience in the clinical and pathological effects of the drugs in question.
I have for a long time been impressed by the potent therapeutic action of these drugs, either when given in a single large dose, or in doses repeated over a period of several days or longer. In cases that have come under my observation definite signs of organic paralyses of cranial and spinal nerves have occurred which pass away on discontinuance of the drug in cases where recovery occurs. Marked mental symptoms accompanied by great depression, and sometimes by hallucinations, have been observed. The occurrence of these changes, which are identical with those of organic nerve disease, led me to believe that the taking of large doses or continued full therapeutic doses must cause definite organic changes in the central nervous system.
The late Sir Frederick Mott was very interested in the effects caused by hypnotic drugs of these groups, and in 1924, after one of the meetings at the College of Physicians, we had a long discussion on the subject.
Sir Frederick Mott decided to institute a scheme of research at the Research Laboratories at Hollymoor, Birmingham, in order to deterrmine whether any actual pathological changes occurred in the central nervous system of animals after taking carefully regulated doses of the drugs in question. Dr. F. A. Pickworth and Mr. D. L. Woodhouse collaborated with Sir Frederick Mott in this research, and most striking and instructive results were obtained.
Sir Frederick Mott showed me in 1925 several of the microscopical specimens of the brain and spinal cord of animals which had undergone dosage with these hypnotic drugs. He had no doubt as to the occurrence of very marked changes in the central nervous system, and he told me that he was completely satisfied from results obtained by the most careful use of control animals, that the changes in question were the definite pathological effects of the drugs given. I believe that this research is of far-reaching importance, and that it opens up a new line of investigation into the effects on the central nervous system caused by toxic substances, whether of artificial chemical nature or of biological origin, exogenous or endogenous.
It shows definitely that the clinical symptoms of paralysis of any part of the central nervous system following the use of therapeutic remedies cannot be regarded as a mere temporary intoxication of harmless type. On the contrary, they are associated with definite objective changes in the central nervous system of a serious type.
Fortunately, many of the changes occurring may disappear after the discontinuance of the drug, a scientific confirmation of which has been observed clinically in human beings. Nevertheless, the results of this valuable research emphasize the supreme importance of so regulating the dosage of hypnotic drugs that toxic symptoms do not occur. For toxic symptoms mean organic changes in the central nervous system which may result in actual permanent damage to the nervous tissue.
From a study of my own cases and from a review of the literature which has been most carefully collated by Dr. Helen Young, I have no doubt whatever that the continued use of drugs of the barbituric acid and sulphonal groups leads to the formation of a definite addiction to the drug in question. The mental changes resulting from this drug addiction lead to serious moral changes, and suicide is most unfortunately one of the commonest of these.
The danger of the use of the hypnotic drugs has not, in my opinion, been sufficiently realized by the medical profession and the public, one reason for this being the absence of definite pathological evidence of the harmful effect on the central nervous system. Now, that this evidence is forthcoming it is to be hoped that extreme care will be taken in the use and prescription of these hypnotic drugs. Examples of drugs of the barbituric acid group are:-Ai-ethyl barbituric acid ... (diphenyl barbituric acid) and its sodium salt (luminal sodium) Recently a large number of barbituric acid compounds, derivatives and preparations have been placed on the market, among which may be mentioned the following:
Allonal, a combination of ally lisopropyl barbituric acid with amidopyrin. Veramon, a combination of veronal and ethyl aminophenyl dimethyl pyrazolon. Gardenal, phenyl ethyl barbituric acid. Cibalgin, a combination of dial and amidopyrin. Phanodrom, cyclo hexemyl barbituric acid.
Beatol, a combination of veronal with extracts of valerian and jusquiame.
Somnifene, a mixture of veronal and allyl isopropyl barbituric acid. The above list is by no means complete but it gives an idea of the rapidity with which these preparations of barbituric acid compounds are put on the market. The addition of alkyl radicles of higher molecular weight than ethyl (C2H5) adds to the toxicity of the substance. Thus luminal, dial, proponal, gardenal, soneryl are more poisonous than veronal.
The fancy names conceal the composition, and unless minute scrutiny is made of the pamphlets relating to these drugs the barbituric acid nature will not be discovered. Also the glowing descriptions of their therapeutic action effectually conceal the fact that they may be very dangerous unless used with the greatest care.
The combination of a barbituric acid compound with an analgesic drug (e.g., allonal and veramon, etc.) appears to me to be dangerous, for whereas the latter may be taken repeatedly without danger of organic change in the central nervous system the former cannot be so taken.
In my opinion the greatest care is needed in the use of any compounds of barbituric acid, and the repeated administration of these preparations in one or more daily doses is undoubtedly dangerous.
The sulphonal group of hypnotics consists of Sulphonal, which is dimethyl methane diethyl sulphonal. Methyl sulphonal which is " trional." Ethyl sulphonal which is " tetronal."
(I) CLINICAL ACTION. The use of drugs of the barbituric acid and sulphonal groups is essentially for causing sleep. They are perhaps the most commonly used hypnotics. Until the introduction of veronal in 1902 the sulphonal group of drugs held a prominent position amongst the hypnotic drugs, but since that time the barbituric acid group of hypnotics has largely displaced the sulphonal compounds.
Barbituric Acid Compounds.-These are readily soluble in water. The therapeutic effect is rapidly induced and within an hour or so of the taking by mouth of a clinical dose drowsiness and natural sleep should ensue.
The drugs of this group in therapeutic doses act rapidly and are fairly certain hypnotics. It is for this reason that they have become so commonly used. A single therapeutic dose is usually followed by a satisfactory period of natural sleep, and no marked after-effects follow when the therapeutic action has passed away, which should be after six to twelve hours.
In cases of insomnia the use of hypnotic drugs is very apt to lead to the formation of the " hypnotic habit," and the patient looks forward to his hypnotic in much the same way as to his evening meal.
The danger in the case of the barbituric acid drugs is a very real one since it may lead to actual organic changes in the central nervous system. If these drugs are prescribed as hypnotics they should not be used more often than once or twice a week. At other times alternative methods of treatment of the insomnia are desirable.
Luminal, which in full doses (1d to 5 gr.) is used as a hypnotic, has been recommended in the treatment of epilepsy in small doses (4 to 1 gr.) once or twice daily.
The barbituric acid group of drugs are essentially hypnotic in action and it is a mistake to prescribe them in frequently repeated doses for painful neuralgic conditions, since there is a risk of the occurrence of toxic symptoms. These drugs are primarily hypnotic in action, and other less toxic drugs, such as aspirin, phenacetin, pyramidon, are more safely used if analgesic effect is required.
The Sulphonal Group.-Sulphonal, trional and tetronal are powerfully acting hypnotics. They are very insoluble and are only slowly absorbed. In consequence of this the therapeutic effect of drowsiness and sleep may not commence for several hours, and then it will probably last for several hours. This delayed and uncertain effect has prevented this group of drugs coming into favour as hypnotics. Thev have been largely used in asylum practice. The same caution against repeated use applies to them with equal force as to the barbituric acid group of drugs.
(II) Toxic ACTION.
(1) The Barbituric Acid Group.
Acutte Poisoning.-After the taking of a large dose, i.e., one larger than the maximum therapeutic dose, or in cases of idiosyncracy after the taking of a full therapeutic dose, headache, vertigo, and ataxy may occur in a few minutes, and within an hour or so the patient may fall into a deep sleep from which he can only be roused 14£81 with difficulty. This sleep may deepen into coma, and stertorous breathing which is sometimes Cheyne-Stokes in type may occur. The pulse is rapid and in the later stages of coma may become very feeble. Cyanosis occurs. The conjunctival reflex is lost in severe cases. The pupils are small and the reaction to light may be feeble or absent. The pupils are not pin-point as in the case of opium poisoning. The kneejerks are absent and the plantar reflexes are usually either flexor in type or absent. In one case I observed an extensor plantar reflex.
Albuminuria of a mild type may occur and be associated with the presence of casts. There may be incontinence or retention of urine and incontinence of faeces. The comatose condition may last from a few hours to several days (see cases recorded in the Appendix, p. 37). In the severe comatose cases a very common event is the development of pneumonia. The temperature rises to 103°F. or so with rapid breathing and all the clinical physical signs of pneumonia. The pneumonia is broncho-pneumonic in type and usually takes the form of a massive bronchopneumonia, large areas of lung becoming consolidated.
Sir Bernard Spilsbury and Dr. Newcomb have demonstrated by histological investigattions the presence of broncho-pneumonia in a large percentage of the fatal cases of veronal poisoning at St. Mary's Hospital.
When pneumonia develops in a case of acute poisoning a fatal termination is almost always the result especially if this is accompanied by a feeble pulse. I have, however, known of recovery in one case of veronal pneumonia.
Fatal Dose.-Cases of death have been recorded after taking even such a small dose of veronal as 10 gr. though in such cases probably other factors weare present and death was not entirely due to the drug. In a healthy adult it may be assumed that about 50 gr. represents an average minimum fatal dose. Recovery has taken place after much larger doses but gravely dangerous symptoms always occur in such cases.
Subacute and Chronic Poisoning.-This usually results from frequently repeated full therapeutic doses. An abnormal mental state may result, associated with marked depression and marked moral changes. Visual hallucinations sometimes occur and even delusions. Definite objective symptoms are present such as drowsiness, ptosis, squint and diplopia, nystagmus, facial weakness, etc. The speech may be thick and indistinct (anarthria). Difficulty of protrusion of the tongue and difficulty of swallowing have been observed. The gait is often markedly ataxic and may be reeling in type like that of alcoholic intoxication or of cerebellar disease. Tremors may occur. Skin rashes are sometimes present. They may be erythematous in type and of a rubeoliform or scarlatiniform character. Urticarial rashes and pruritus and cedema of the face have been observed. Slight amounts of albumin may be present in the urine. Hwmatoporphyrinuria has been observed but is much less common than in sulphonal poisoning. The above symptoms of subacute and chronic poisoning by the barbituric acid group of drugs may closely simulate such conditions as cerebellar disease, general paralysis of the insane, encephalitis lethargica, bulbar paralysis, and ataxic conditions of various kinds such as alcoholism, spinal cord disease (tabes dorsalis, ataxic paraplegia), peripheral neuritis, etc. Veronal and its allies are quickly absorbed and rapidly excreted in the urine, and are not cumulative. The effects of continuously repeated doses, however, are cumulative; in other words, the objective nervous symptoms may remain for some days after a dose, and a repetition of doses may add to these symptoms which continue for some days or even weeks after all the drug has been excreted from the body.
Tolerance for the barbituric acid group of drugs does not in my experience appear to be established to any extent by long-continued dosage. In this respect these drugs differ from the alkaloidal addiction drugs such as morphine and cocaine.
The margin between the therapeutic dose and the toxic or poisonous dose is small. For this reason it is advisable to give, for hypnotic action, a' dose well under the maximum therapeutic dose, e.g., 5 gr. of veronal or medinal at night is an adequate dose for an adult.
Professor Dixon has found by animal experiments that the margin between the full therapeutic dose and the lethal dose is quite small in the case of luminal.
(2) The Sulphonal Group. Acute Poisoning.-The symptoms are similar to those of veronal poisoning except that the onset is much delayed owing to slow absorption. The comatose condition may last many days. Pneumonia of a broncho-pneumonic or hypostatic type may occur but it is less common than in the case of veronal poisoning.
HEmatoporphyrinuria is a common symptom; albuminuria and casts may be present. The plantar reflexes were definitely extensor in the comatose condition of one case of fatal sulphonal poisoning under my care at St. Mary's Hospital.
Subacute and Chronic. Poisoning.-The symptoms are similar to those of the barbituric acid group of poisons and all those described may occur in cases of the sulphonal group.
The slow absorption of the drugs causes the onset of the symptoms to be often much delayed, and their duration after cessation of administration of the drug may be more prolonged. In some cases these drugs may produce excitement and delirium. Skin rashes are much commoner than in the case of the barbitone group. They may be of erythematous or urticarial type and are often associated with marked prurigo. Vesicular and bullous eruptions and purpura have been observed.
HImatoporphyrinuria is a common but not a constant symptom. Chronic Sulphonal Poiioning may closely simulate organic nervous diseases and toxemias, exactly as in the case of the barbituric acid group of drugs.
Cumulative Action.--The slow absorption of these drugs renders them definitely cumulative in action, particularly where constipation is present. Thus the total dosage over several days may manifest its effects and lead to acute symptoms even when the daily dose has been within therapeutic limits.
Tolerance to the drugs is not developed by long-continued use. Carelessness in Administration.-The slow action of these drugs has often led to the belief that they are of a harmless nature, and quite large 'doses have been daily administered to patients over long periods, when suddenily serious symptoms of poisoning have developed. It is important to realize that these drugs have a powerful toxic action on the central nervous system a;nd cause quite definite organic changes in it. If used at all, the greatest care should be exercised. Fatal Dose.-Death has occurred after one dose of thirty grains to a neurasthenic womain. Probably an average minimum fatal dose for an adult is about 75 gr., but recovery has occurred after very much larger doses. Several deaths have followed the daily use of from 10 to 20 gr. over periods of two months to twelve months.
Care is necessary in its use in mental institutions. (III) DRUG AT)DICTION.
A definite addiction undoubtedly develops after the repeated daily use of these drugs and a marked craving results. I have observed this in many cases. The patients will use their utmost endeavours to obtain their drug and take it, quite regardless of any possible risk. I cannot do better than quote as illustration of-the veronal habit the statement of the mother at the inquest held on her son who had been a veronal addict for six years (H. E. T., 1912): " He took it first for pneumonia and never could give it up." " He told me he should never be able to give it up." "He seemed to lose all self-control when he wanted it." JY-THERAP 2 * As regards the sulphonal group, Dr. G. Hart (American Journal of Medical Science, 1901) says, "I have been impressed by the readiness with which patients acquire the trional habit and the difficulty of inducing them to abandon its use."
Addiction to the drugs of both of these groups leads to definite mental changes and marked depression, with alteration of character. The common termination of the continued addiction is suicide, usually brought about by the taking of a large overdose.
One patient (R. B., April, 1921), a young woman of 27, in well-to-do circumstances, had been taking veronal, 10 gr. daily for a year. She then drank, with suicidal intent and fatal result, 10 oz. of pure lysol. The veronal addiction and resulting depression was undoubtedly an important eetiological factor in this tragedy.
Addiction to the barbituric acid and sulphonal group of drugs differs from morphine and heroin addiction in that sudden discontinuance of the drug is not followed by severe withdrawal symptoms.
(IV) POST-MORTEM CHANGES. The changes in the central nervous system are described by Dr. Pickworth. Cloudy swelling and degenerative changes occur in the cells of the liver and kidney, and definite degenerative changes in the heart muscle. The lungs show hypostatic congestion and cedema.
Well marked broncho-pneumonia, often of a massive type, is usually found in cases of the barbituric acid group and sometimes in those of the sulphonal group.
Barbituric Acid Group.
Toxicological Analysis.-The analytical details have been described in my paper on veronal poisoning. I should like to add to that some observations by the late Mr. John Webster who showed that where animal charcoal is used in the purification of the aqueous solution of the alcoholic extract much of the veronal is retained by the charcoal. In order to remove this the charcoal must be boiled with water and then again with pure alcohol in order to extract from it the absorbed veronal.
The distribution of the poison in fatal cases is characteristic. Since death rarely occurs under twenty-four hours the stomach and its contents only contain small quantities.
The liver, kidneys, brain, spleen, blood, and indeed all the tissues of the body, contain the poison in fairly even distribution. A remarkable feature is the peculiar eliminating power of the kidneys so that a relatively large proportion of the poison is present in the urine. This should always be obtained and reserved for analysis.
The liver does not appear to have the same power of picking up and retaining veronal as it possesses in the case of most other poisons such as arsenic and the alkaloidal poisons. The liver does not contain an appreciably higher percentage of the poison than the other organs, and the percentage is usually much lower than that found in the urine. If an enormous dose of veronal be taken and death occurs in a few hours, which is most unusual, then large quantities may be found in the stomach contents as happened in one of the cases described.
Veronal was found by Mr. Webster in the cerebro-spinal fluid in one case under the care of Sir Bruce Bruce-Porter, which was seen by Sir James Purves-Stewart and myself.
In another case under the care of Sir James Purves-Stewart, which I saw, veronal was found in the cerebro-spinal fluid by Dr. Roche Lynch.
List of Toxicological Analyses in seventeen coroner's cases-sixteen of these were made by the late Mr. John Webster, F.I.C., one by myself. Of the above, 9 cases were due to trional poisoning, 50 cases were due to sulphonal poisoning. Drugs of the sulphonal group were placed under Part II of the Poisons Schedule in 1913.
Section of Therapeutics and Pharmacology
These statistics give some idea of the frequency of occurrence of cases of fatal poisoning, but there is no doubt that the actual number of cases exceeds these figures because:
(1) Cases of death which are really due to veronal poisoning may be regarded as pneumonia or other condition producing coma.
(2) In the Registrar-General's Returns there are a number of cases each year classified as narcotic poisoning and an appreciable proportion of these are no doubt veronal poisoning.
(V) POISON REGULATIONS. Up to April 14, 1913 , no restriction existed for the sale of drugs of these groups.
On that date an order of the Privy Council placed them all under Part IIof the Schedule of Poisons.
In 1918 in consequence of the frequency of fatal cases of veronal poisoning the barbituric acid group of drugs were by an order of the Privy Council placed in Part I of the Poisons Schedule. This restriction was followed by a definite reduction in the number of fatal cases from 1919 to 1924, but the 1925 figures showed a marked increase. It seems obvious that in the public interest some further restriction in the sale of these drugs is necessary. Regulations similar to those of the Dangerous Drugs Regulations as regards prescribing would undoubtedly be a most valuable safeguard.
(VI) CONCLUSIONS.
(1) The drugs of these groups have a powerful therapeutic action. In repeated doses they cause toxic symptoms of mental and physical type and definite organic changes in the central nervous system.
(2) Great care should be exercised in the use of these hypnotic drugs. They should only be supplied by prescription. The prescription should be marked "Not to be repeated, and to be retained by the Pharmacist." The total quantity of doses ordered should not exceed six, so that a risk of fatality may be avoided.
(3) The patient should be warned against the daily use of the drugs, and it would be a safeguard to avoid giving the drugs on consecutive days and to space the administration as much as possible.
(4) The medical profession should be seriously warned against the widely circulated advertisements and pamphlets relating to these groups of drugs, particularly those of the barbituric acid group. Such advertisements frequently recommend these drugs for conditions requiring repeated, continued administration without calling attention to the toxic effects which may result. They do not call attention to the very real danger of the development of addiction.
The continued introduction of these new modifications of barbituric acid derivatives-which must, necessarily, have had only an inadequate clinical trial-and the glowing advertisements which accompany them, are, in my opinion, seriously misleading to the medical profession and a grave danger to the public.
In the Norman Kerr. Memorial Lecture on Drug Addiction [1] reference was made to the " probability of definite changes of a degenerative type occurring in the nerve cells of the brain, and that this pathological change leads to the formation of abnormal channels of transmission of nerve impulses whereby abnormal physical and mental effects are produced."
The occurrence of definite changes in the central nervous system of animals treated with hypnotic drugs has since then been demonstrated [2] . These changes, which regularly occur in chronic poisoning with any of the drugs of this series, consist of the deposition of a homogeneous mucinoid material in the white matter of the central nervous system (fig. 1 ). The mucinoid material has also been found actually within the nerve cells. The size of this material may vary from 5 microns to 60 microns, and in certain selected areas (near the dentate nucleus of the cerebellum) may occupy as much as 15 to 20 per cent. of the area seen in the A. i. i: ... qqw microscopic field. It stains metachromatically with toluidin and thionin, and when viewed through a Wratten G. screen is seen as a deep red substance with a blue background of tissue; it stains a deep golden brown with Bismarck brown. After formalin fixation it is insoluble in organic solvents and gives negative reactions for iron, fat, phosphorus, sugar, glycogen, or amyloid. In animals the treatment of which had been massive and prolonged, degenerative changes were found in the nerve cells. The Nissl substance was diffuse, diminished or absent ( fig. 2 ). The cell outline was shrunken, irregular with loss of processes ( fig. 3 ), and showed wrinkling aWS~~~~~~~~" and abnormal staining reactions. The cells were occasionally surrounded by phagocytes. In some cases a marked eosinophil reaction of the nerve cells, especially of the Purkinje cells of the cerebellum, was present. In nearly every case there was a marked diminution of basophil staining substance which was evident in a naked eye comparison of sections stained together. All these experiments were carried out with identical but untreated animals, mostly from the same litter, for controls; these were reared together, killed by the same method, the tissue fixed, dehydrated, cleared and mounted together in the same block. Sections were of identical thickness and were stained together on the same slide.
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The mucinoid material was deposited after treatment with each of the hypnotic drugs tested; these included drugs of widely different chemical composition: (a) Sulphonal, (b) trional, (c) veronal, (d) soneryl, and (e) dial.
Summary of Treatment. Cat (Ref. AS), weight 1,500 grm., fed with eleven daily doses of 21 gr. sulphonal, and two daily doses of 5 gr. The animal showed continuous ataxia and anergia. Histologically, a large amount of dense compact spheres of mucinoid material in the white matter of the brain, cerebellum and cord.
Cat (Ref. MA) weight 2,500 grm., fed with six daily doses 24 gr. of veronal, thirty-four daily doses of 5 gr. veronal and one dose of 10 gr. Marked ataxia and stupidity during the period of treatment. Histologically, a large quantity of compact mucinoid material in the brain cerebellum and cord; also the mucinoid was found in the interior of some ganglion cells.
Monkey (Ref. NI), weight 2,280 grm., fed with twenty-three daily doses of 5 gr. of veronal, two daily doses of 7# gr., and two doses of 10 gr. Ataxia during the whole period; slept many bours on occasion, once for thirty hours. Histological examination showed a very large quantity of dense globules of mucinoid material in the brain, cerebellum and cord.
It is suggested that this substance is a product of neurone metabolism, which, under the influence of hypnotic drugs, is produced in large quantity and is less readily removed by the circulating body fluids.
A similar substance, but less dense, more crystalline and which stains less intensely, has been found in chronic disease [2] , myxcedema [2] , and in animals fed on vitamin-deficient diet [3] ; also in animals poisoned with formic acid [4] , and by various investigators in dementia pracox [4] , and psychotic disorders; but no reference is made to possible treatment of the cases of this latter group with hypnotic drugs. No important changes, apart from vascular dilatation and cedema, have been observed in other organs, except fatty degeneration of the liver and kidney, a certain amount.of similar change being found also in the controls.
(2) SITE OF ACTION OF THE DRUGS.
There is a definite parallelism between the solubility of most hypnotic drugs in lipides and fats (compared to water) and their hypnotic effect [5] . The probable physical condition of the drug in vivo must be considered:-Chloral hydrate as a pure drug is a notable exception to the Meyer and Overton theory, but it readily forms additive compounds with alcohols which are of an oily consistence, and therefore more in agreement with the above theory. It is generally accepted that the chief action of these drugs is upon the lipide and fat-rich tissues of the body, namely, the central nervous system [5] . Confirmation of this is given by the analytical findings in post-mortem material: one case of veronal poisoning [6] gave 0 68 grm. in the brain as compared with 0*18 grm. in the liver.
The distribution of veronal is similar in experimentally poisoned animals. Fredet-Fabre [7] gave 1 grm. veronal to dogs (weight, 20 kilo.) and recovered 0.18 grm. from the brain and cord as compared with 0 04 grm. from the liver.
A pellicle of lipin-fat exists at the periphery of cell protoplasm, and a similar pellicle surrounds mitochondria [8] , which are to be seen under dark-ground illumination by virtue of this refractive lipin-fat constituent. Much work has been done to show that all vital activity of cells is dependent upon the physio-chemical condition of these semi-permeable lipin-fat membranes.
Hypnotic drugs presumably dissolve in these membranes and alter their physiochemical condition so that cell activity is hindered or inhibited. This conception of the action of hypnotic drugs necessitates that inhibition of vital activity shall occur in all tissues of the body including the blood, but predominantly in the central 1£90 nervous system; experimental research of other workers shows an action on the capillary wall, smooth muscle of uterus, ureters and intestine; which will be referred to later.
From the work of Magnus [9] who found that certain reflexes are lost in a regular sequence-the first noticed action being alteration of the respiration rate-it is extremely probable that these hypnotic drugs act directly on nerve fibres inhibiting conduction (Adrian [10] has shown that volatile narcotic drugs, such as ether and chloroform, have a strictly local action, preventing the conduction of nervous impulses along the fibres); this would account for the sequence of inhibition of reflexes, the long accessible nerve tracts, e.g., the phrenic, being soonest affected.
It must be emphasized that the effects of these lipide-soluble drugs are never instantaneous; it takes some considerable time for pure chemicals to diffuse from one solution into another immiscible solvent, and, similarly, hypnotic drugs are distributed only slowly in the body. The peripheral tissues are affected first, whilst several hours are required for the drug to reach the more central parts of the nervous system; also the quantity of drug dissolved by the tissue elements is usually very small owing to the fact that these drugs are also to some extent soluble in water and serum. Even with enormous single doses of the drug animals will live many hours, and a woman who took twenty 10 gr. tablets of dial survived three days [11] . Definite histological changes due to complete or partial disruption of cell membranes are seen only in the later stages or in chronic poisoning with the drugs.
(3) HYPNOTIc ACTION.
It has been found that it is difficult not to fall asleep [121 under successful voluntary muscular relaxation and inhibition of mental effort, which is possible under certain conditions of quiet or regular monotonous sounds; and when the sense of weight due to gravity is minimal, as in a comfortable armchair. This means that a very important factor in the production of sleep consists in the inhibition of all afferent peripheral stimuli except those which can be utilized in automatic reflex acts, such as breathing, etc. The prevention of conduction of nerve impulses along nerve fibres affords a simple explanation of the hypnotic action of this series of drugs. In addition there is the reduction of vital activity of the nerve cells themselves by the action of the drug upon their semipermeable membranes. The consequence of loss of reflexes is quite constant; in rabbits there is first, slowing of respiration, then disturbances of the following: sitting posture, corrections of abnormal positions, running, righting reflexes, reactions to progressive movements, etc., and the depth of narcosis can be estimated by the presence or absence of these reflexes [9] . The resemblance between the hypnotic action of these drugs and normal sleep is only superficial. In cats the margin between sleep and fatal coma is quite narrow, although a greater latitude occurs in monkeys [2] . The lethargy of veronal poisoning may be more acute even than that of encephalitis lethargica. In one case of veronal poisoning lethargy lasting thirteen days occurred [13] . If the vital activity of all the body cells is inhibited natural anabolic repair processes cannot proceed in the same manner as occurs in normal sleep. This is borne out by the abnormal irritability and anergia which often ensue on awaking from the effects of the drug. The hypnotic effect is ascribed by many to the direct action of the drug upon the vessels of the brain causing dilatation and lowered oxidation [141, [15] Cushny denies this and states that the dilatation of the vessels is secondary [5] . (4) EFFECT UPON THE VASCULAR SYSTEM. Contradictory statements appear in the literature with regard to the action of hypnotic drugs upon the vessels, but most are agreed that with moderate or low concentrations of the drugs a dilatation occurs. Dilatation of the capillaries is regularly observed with veronal in concentration of 0 1 per cent. [14, 161, and this has been called the " true action of all barbital derivatives " [16] .
Perfusion of an excised brain with veronal causes an increase in the flow due to dilatation of the cerebral vessels [16] . Administration of the drug causes a vasodilatation with increase of the blood-flow, and there is slowing of the pulse [141 and a fall in temperature. It must be carefully observed, however, that in spite of this increased blood-flow the tissue respiration is much below normal, due partlv to the difficulty of respiratory exchange and partly tlo the disturbance of the normal alternative activity and the rest of the groups of capillaries; this is seen in the frequent occurrence of cyanosis. In fatal cases post-mortem examination shows a general hyperaemia of all organs with the heart arrested in systole, the right ventricle being dilated and full of blood [15] .
It is stated that the drugs act directly upon the capillary vessel wall and not upon the muscle of the arterioles [141, because it is found that vasoconstriction may occur upon suitable stimulation, and therefore vasomotor nerve terminations and sympathetic ganglia are not entirely paralysed [14] . But other workers have found a definite loss of tone of the smooth muscle of the intestine, ureters and uterus by veronal in concentrations even as low as 1 in 2,000' to 1 in 100,000; much larger concentrations prevent the peristaltic movements of the intestine [17] . It has been demonstrated that the slowing of the pulse and increase of blood-flow in frogs due to veronal is much 'less' if the animal's brain is first excised [14] ; the figures given show that veronal produces a greater amount of slowing of the pulse and increase in blood-flow in animals with intact nervous system than ten times the amount of drug in a brainless animal. Contrary to the opinion of the authors (who uphold the. vascular action of the drug as primary) the figures seem to confirm positively the essential action of the drugs as upon the central nervous system. The vasodilatation, diminished blood-pressure, slowing of pulse-rate and lowered vital activity of the tissues may possibly result in the accumulation of certain histamine-like substances which occur in normal active tissue [18] and which continue, as a vicious circle, the vascular effects; this may be of importance in the understanding of certain undesirable late sequeloe. In addition to the depression of vital activity of the nerve cells following alteration of the physio-chemical condition of the semi-permeable membranes, and the probable local inhibitions of conduction of nerve impulse along the nerve fibres which are responsible for the immediate effects, there is, in chronic and subacute poisoning, the added effect of the presence of the mucinoid material (or its precursor) in the substance of the nervous tissue. There are three possible results, which deserve consideration, due to its presence. First, the local pressure effects upon nerve fibres, causing displacement, distortion and compression ( fig. 4) ; the combined action of groups of deposit of mucinoid leads to the opinion that there may be an analogy between certain symptoms common in veronal poisoning and disseminated sclerosis [2, 11] . Secondly, the quantity of the deposit, at least in experimental animals, is considerable and possibly influences intracranial circulatioD. Thirdly, if, as we believe, this mucinoid is a metabolic product, its presence, according to "mass action " effect, must inhibit forward metabolism (tissue recovery and repair processes).
The cumulative effect of these drugs is well known [19] .
We have found both cumulative action and a certain degree of tolerance in animals-one of a pair of cats previously had treatment with veronal; both were given 10 gr. of veronal ; the cat previously treated showed effects earlier and also recovered from the major symptoms quicker than the other.
Lipide-soluble drugs introduced into the system readily affect the peripheral system, which, in turn, recovers comparatively quickly as excretion takes place; central parts of the nervous system are more slowly disturbed, requiring prolonged treatment with drugs to produce marked effect; the excretion is very slow owing to the protected position and partially drug-saturated lipides in the neighbourhood. The relation of this process to the orderly sequence of loss of reflexes and their recovery, previously referred to [9] , will be easily seen.
In poisoning by drugs of this series, especially in the later stages, nervous affections are a predominating feature. Many of these, fortu-nately, are transient, and clinical recovery is the rule (in this connexion we have shown that the mucinoid deposit slowly disappears from the nervous system upon cessation of the drug [2] ).
CEREBELLUM.
ivuiXr>l-/ f/ H { :1 /lbjou 1/18 S/'t,. However, in spite of the fact that drugs of this series may be taken for a long time without apparent gross harm, many cases suddenly show undesirable symptoms which progress, in spite of treatment, to a fatal issue [20, 21, 22] .
Amongst the comimon clinical, nervous symptoms is the disappearance of reflexes and the occurrence of an extensor plantar response (the latter ascr'ibed by one observer as secondary to liver insufficiency [23]). Polyneuritis bas been described [22, 24, 2051 . Ocular paralyses are common [13, 26] . Various paralyses of sensation with severe -Pain or analgesia have been noted [271. Fatal acute ascending paralysis is described by Stockton [281.
Cerebellar symptoms are usually well marked.-Ataxia, dysmetria, nystagmus, and, in one case, a tendency to fall backwards [29] . The occurrence of extreme hypotonia of muscles has been emphasized by Achard [11] , the same observer also noting a " doll's eye " reaction to position of body as sometimes seen in encephalitis lethargica. Speech is often affected, may be scanning, as in disseminated sclerosis [11] , with omission of syllables; frequently rambling and incoherent. Memory, especially for recent events, is often faulty. Perception and association are retarded; there is emotional instability, restlessness, insomnia, and mental deterioration [15, 31] .
Acute cases often show a period of delirium [30] or of loquacity and gesticulation [11] ; hallucinations and delusions have been described [22] . Definite psychotic symptoms may occur [30] . Euphoria or melancholia with suicidal intent [11] and a case of epileptiform fits after sulphonal are recorded [31] . Subacute poisoning may simulate urmmic coma, cerebral tumour, general paralysis or encephalitis lethargica [13, 11, 15] , the last reference showing that the diagnosis of encephalitis lethargica was made before a history of veronal poisoning was obtained.
Rashes occur in 20 per cent. of veronal takers. One woman had a rash for three years, which disappeared on cessation of the drug [32] . Five per cent. of luminal takers develop dermatoses [33] .
HIImatoporphyrinutria sometimes occurs with drugs of the sulphonal series and may be accompanied by epigastric pain, vomiting, ataxia, confusion, and collapse leading to death [5, 20, 241. One case is recorded of haematoporphyrinuria due to veronal poisoning [34] . Toxic nephritis due to sulphonal is described [35] and may be of importance, since excretion is delayed in cardio-renal affections.
Pulmonary cedema is regularly observed in fatal cases and broncho-pneumonia commonly occurs " due to the depressant action of the drug upon the neurotrophic system rendering the pneumonic tissue much more susceptible to bacteria" [6, 15] . HEmorrhage may be found in the gastric mucosa; and in animals this may occur even when veronal is given subcutaneously [14] .
Many observers agree that the continued use of the drug has a deleterious effect upon the general health; we ourselves noticed that quite small daily doses of veronal caused a lively, clean and contented cat to become sullen, miserable and unkempt. Veronal is fatal in doses of 1j grm. per kilo. for frog, 0 * 4 grm. per kilo. for rabbits, 0 35 per kilo. for cats [14] . The minimum average fatal dose for man is 4 5 grm. [36], or 50 gr. [37] . Death has occurred with 15 gr. [37] and recovery with 125 gr. [15] . Cases are on record in which large amounts have been taken over a long time without obvious gross harm; one woman took 6 lb. of sulphonal over a period of twelve years [21] , but fatal results often occur suddenly after continued use of the drug in moderate doses, e.g., 20 gr. sulphonal daily for three months [20] .
The drug is excreted solely by the kidneys, 90 per cent. is recoverable in the urine when small amounts are given; with large amounts a retention of the drug in the tissues occurs and only 50 per cent. is recoverable [15] .
Post-mortem examination shows general hyperaemia of all organs, haemorrhages of the stomach, pulmonary cedema, broncho-pneumonia, and the heart arrested in systole with right ventricle dilated and full of blood. Fatty degenerationi of the liver and degeneration of kidney tubules are also observed [15] .
The drug is recoverable from the brain and liver [6] , and has been found in the cerebro-spinal fluid from a case of dial poisoning [11] .
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A summary of the histological examination of the tissues in a fatal case recorded by Huseman [38] is as follows -Fatty changes in heart muscle; vessels and endothelium laden with fat, liver shows fatty changes chiefly at central parts of acini; Kupffer cells full of fat. Kidney shows little fat (endothelium only) but degeneration of tubules. Central nervous system shows a diminished affinity for methylene blue; ganglion cells show fine fatty droplets chiefly near the nucleus; Nissl substance in fine dust; cell outline altered, swollen or wavy; increase in glia cells, especially in the cornu ammonis; collection of metachromatic substance around vessels and cells of the basal ganglia and cortex.
The distribution in the various organs is given by Fredet-Fabre as follows [7] 1 grm. veronal given to 20-kilo. dog. 130 grm. brain and cord. Veronal The paralytic effects of veronal in animals in small doses are almost completely antagonized by pyramidon ( 39 9), and to a less extent by antipyrine (39).
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[ [17] GRUBER, ibid., 1926, xxx, 149. [18] DALE, ,Tohns Hopkins Hosp. Bull., 1920, xxxi, 257. [19 ROMINGER, Klin. Woch., 1922 Woch., , i, 1949 Besides these there were drugs of less importance, such as lettuce and hop. It was, however, not until twenty years after the introduction of the general ane,sthetics, in the latter half of the 19th century, that the attention of investigators was diverted to the quest for hypnotics, with the result that many of these drugs have been added to therapeutics.
Beginning with the examination of chloral hydrate by Liebreich, in 1869, the employment of other groups followed, and of these the drugs of the barbituric and sulphonal groups have been widely used.
Suitphonal, discovered by Baumann, and introduced into medical practice in the year 1888, has had an eventful history, which may conveniently be divided into three periods.
During the first period the drug seemed to approach the ideal as a hypnotic, and, due principally to its property for calming the motor excitement of the insane, its praises were sung at meetings of the medico-psychological societies, and it rapidly gained favour with both physicians and patients.
The second period was one of disillusionment, and, later, distrust, during which contributions to the literature on sulphonal contained unfavourable reports, beginning in 1889 with Griffith's "Remarks on the Unpleasant Effects of Sulphonal," and continuing with cases of both acute and chronic, and sometimes fatal, poisoning. It is stated that before 1894 [1] , that is, within six years of its advent, sulphonal had been responsible for eighteen deaths, most of them medicinal or accidental, while by 1900 [2] a further sixteen fatal cases had been added to this list. From 1900 to 1909 about eighteen authors recorded many more cases of acute and chronic sulphonal poisoning, some terminating fatally, and some in permanent dementia [3] . And so in 1909, in reference to sulphonal and its allies, we read that "trional is the best of the three, sulphonal should be dropped, tetronal is too dangerous" [4] . Again, in 1910 , at a meeting of the Scottish Division of the Medico-Psychological Association, the superintendent of a mental hospital stated that "the true death-roll from sulphonal was very much greater than that recorded, as both the acute form of poisoning by sudden collapse, and the more chronic form with hematoporphyrin in the urine, may be mistaken for other conditions [5] .
In addition, although death may occur in a few hours, or days, or after months, it has also been known to occur some time after the withdrawal of the drug. There were, moreover, in 1910, at least ten medical superintendents of asylums in Great Britain who had abandoned completely the use of sulphonal, and in a larger number of asylums the drug was used very seldom and then only in small doses and for short periods, and it was withheld in all recent cases of insanity in which there was hope of recovery.
However, this disuse of sulphonal was not in all these asylums due entirely to its dangers, but partly to the discovery of other synthetic drugs, such as trional and veronal, and partly to the fact that the routine treatment of acute cases of insanity with sedatives was less in vogue than in earlier years [7] .
During the third period of its history sulphonal became partially reinstated in favour, and at the end of the year 1910 we read that "sulphonal with its two ethyl groups is still the most popular, and trional is more popiular than tetronal, which is seldom employed " [8] . By 1913 sulphonal was again used by the majority of asylum superintendents and, being better understood, fatal accidents seldom occurred, although cases of poisoning, with unpleasant, and even grave symptoms, were from time to time reported [9] .
In 1916, in England, two deaths, one accidental and one suicidal, from sulphonal, were registered [10] , and in the year 1920 a case of sulphonal poisoning, terminating fatally, was recorded.
In the "British Pharmaceutical Codex," 1923, we find the statement that, due to its cumulative action, and tendency to destroy hmoglobin in the blood, with the production of haematoporphyrin in the urine, sulphonal, for any but occasional use, is one of the most dangerous hypnotics. 14, 96 Trional.
Methylsulphonal, introduced soon after sulphonal, partially displaced it in favour, and, being sold under the trade name of trional, it unfortunately produced the same type of poisoning.
During the years 1893 to 1913 there were recorded more than seventy cases of trional poisoning, both acute and chronic, about thirty of which were fatal. It appears that trional afterwards fell into disuse, and during the years of the war, 1914-1918, we find recorded only one acute case of fatal trional poisoning, and two cases of chronic poisoning, one of which was fatal.
Tetronal. Tetronal, a compound similar in both chemical and physiological properties to sulphonal, and introduced about the same time as trional, has been responsible for cases of fatal poisoning, but its use in medical practice has been very much limited.
Barbituric Group. From the sulphonal group we turn to the barbituric group of drugs, derived from urea, of which barbitone (di-ethylbarbituric acid) has been most widely used. Formerly described in the "Codex " under malourea, and sold under the trade names of veronal, malonal and hypnogen, it was introduced into therapeutics in 1902 and was followed by medinal (sodium veronal), in the same year; the latter soon became a popular hypnotic.
To these drugs were added, in 1906, dial (diallyl-barbituric acid) and luminal (phenyl-ethyl-barbituric acid) with its salt, sodium luminal. The last two have been used in the treatment of epilepsy and the various forms of functional neurosis, while veronal, medinal and dial, and later soneryl (butyl-ethyl barbituric acid) and somnifene (isopropyl-propenylbarbiturate of diethylamine) with others less well known of the group, have been chiefly prescribed for the induction of sleep.
Exhaustively studied by Willcox in England [11] and later, clinically, by Tardieu in France, the toxicity of veronal is now widely known, but, due to the variety of names of this substance, of its allies, and of their derivatives, patients who have learned by experience to abandon the drug known by one name, often take it unwittingly under another. Cases both of acute veronal poisoning and of habit [12] formation began early to be reported, and as "ei.ght grains of veronal require three or four days to excrete " [131 sudden symptoms of poisoning, from its regular use, have often occurred.
Veronal habit has been recorded, due in part to the fact that a feeling of spurious well-being often follows its use, and that the conditions for which it is given are those that recur. From a careful survey of case records of poisoning from drugs of this group, insomnia and types of recurrent headache stand first, and the treatment of alcoholism next, a,s a cause for their use. But it is stated "the terrors of insomnia are incomparable to those of drug addiction which leads to an unstable condition of the nervous system," thus fixing the habit [141.
Suicides as a result of the veronal habit are not infrequently recorded, and it is stated that deaths have been more from veronal in one year than from patent medicines in a century [151, while in England and Wales in the years 1911-1913 veronal occupied the seventh place as the cause of death from all poisons [161.
Again, there are recorded cases of idiosyncrasy to even small doses of drugs of this group [17] , but the majority of cases of poisoning following small single doses have been reported either in elderly patients [18] or in those cases in which other factors were present [191.
1£97 In England the use by the public of veronal is said to have superseded the use of sulphonal, when the latter was placed in Part II of the Dangerous Drugs Schedule, and the increasing number of deaths from taking veronal led to its being placed, in its turn, on the Poisons Schedule (I) [201. From 1906 [201. From to 1925 deaths from poisoning by drugs of the barbituric acid group have been recorded in the Registrar-General's statistics for England and Wales. In 1925 there were twenty-two deaths.
In America, in one hospital, during two years, sixty-one cases of barbital poisoning were admitted, several of which were fatal. Forty patients of this series were under 40 years of age, and the youngest, a girl of 17, had been medicinally treated with barbital. Eighteen of these patients were veronal addicts, and nineteen had taken veronal with suicidal intent, while several, on recovering from veronal poisoning, attempted suicide by other means [21] . In Germany the following figures point to the increase in the cases recorded of veronal poisoning admitted to one hospital (Stuttgart) [22] from the years 1907 to : Years 1907 -1911 1911 -1920 , average of one case a year in hospital; 1919, four cases in hospital, all suicides; 1920, three cases in hospital, all suicides; 1921 (January to July) three (female) cases of suicidal intent. Of these sixteen cases five were fatal. In Hamburg, between the years 1904 and 1913, forty-five cases of veronal, taken with suicidal intent, are recorded. In Berlin, there were twelve fatal cases of veronal poisoning in the years 1905 to 1907 [23] .
The total number of cases recorded in the literature, including those for the year 1926, are over 400, of which approximately one-third were fatal, and as only a small proportion of cases of veronal poisoning are recorded the actual number must greatly exceed these figures.
In conclusion, two fatal cases of poisoning by drugs of this group are of interest on account of their differential diagnoses.
Case I.-Miss X. Aged 40. She suffered from chronic infection of both antra following operations on the nasal septum for the relief of asthma, but was otherwise strong physically, and was normal mentally. The toxaemia from focal infection caused insomnia and restlessness, and for four years veronal was prescribed, in various countries, for the relief of insomnia.
Twelve months before her death the following symptoms appeared in this order:
(1) Increasing restlessness and insomnia.
(2) Mental worry.
(3) Thick, indistinct, slurred speech. (4) Urticarial eruption of skin with itching of skin, especially of the legs. (5) Headaches and many other subjective symptoms, e.g., that "head was made of cotton wool " and was " buzzing round inside." (6) Vertigo with feeling that statioAary objects were mloving round her.
(7) Nausea. (8) Irritability and depression. (9) Diplopia and indistinct vision, following larger doses. (10) Ataxic gait with dragging of the feet and difficulty in walking upstairs. At times reeling and staggering gait so that the patient walked with the aid of two sticks.
(11) Loss of insight into condition, patient knew the symptoms of veronalism, but could not connect these with her own illness. Taking veronal gave her a sense of well-being and temporary relief from restlessness and sleeplessness, and she could not give it up. (12) Conjunctivitis and inflammation of eyelids.
In April, 1925, patient entered a nursing home in London, and was prescribed medinal gr. x and aspirin gr. x taken at night, for the relief of headache, pain in the left eye and insomnia. After the dose had been given the patient took her own dose of somnifene which had been prescribed abroad in place of veronal several weeks previously. (20 to 30 minimns somnifene = veronal gr. v.)
Next morning she was found to be comatose; stertorous and Cheyne-Stokes breathing, raised temperature, feeble pulse and cyanosis occurred, the symptoms arousing the suspicion of a cerebral lesion. Previous to the onset of the acute symptoms the condition had been treated as post-influenzal functional neurosis.
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Pus from both antra discharged down the nostrils shortly before death, which occurred ;about twenty-six hours after medinal had been given. The time at which patient took :somnifene is not known.
Post-mortem showed no organic lesion, but signs of pneumonia. Analysis showed:- suddenly became excited, and was taken in a taxicab to Edinburgh Royal Inifirmary. In the taxicab he became unconscious, and on admission was comatose, and later was found to be -suffering from all the acute symptoms of poisoning in the case given above. He died within twenty-four hours of admission, and at the post-mortem the organs were founld to be perfectly healthy, except for signs, in the lungs, of hypostatic pneumonia. The provisional diagnosis had been cerebral abscess, and the death was certified as pneunmonia.
Many weeks later there was indirect evidence that an American visitor to the hotel had given barbitone to the patient for the relief of neuralgia.
These cases suggest that, if, even as late as two and three years ago, veronal poisoning (both chronic, lasting many months, and acute) was difficult to diagnose, in earlier years numerous instances had not been detected.
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(1) P., female, married, aged 35. Had been taking veronal for some months and was definitely addicted to drug, which was withheld with difficulty. Mental depression. Marked ataxic gait, visual hallucinations were present. On discontinuance of the drug the symptoms completely cleared up after about three weeks.
(2) W., female, married, aged 70. June 25, 1924, drowsy for six weeks, speech indistinct, diplopia, slight ptosis on right side, gait ataxic with tendency to fall to left side. An organic brain lesion was suspected in this case and most careful investigations made. It was found that the patient had been taking veronal 10 gr. nightly for a long period unknown to her doctor. On discontinuance of the drug the nervous symptoms completely cleared up.
(3) G., female, aged 50. Acute sciatica on left side for ten days. Treated with dial, 1 tablet three times daily for three days. On examination patient was drowsy, speech indistinct, tongue furred and could not be protruded. Could not move left arm. Retention of urine for twenty-four hours. These symptoms were undoubtedly due to dial poisoning, and completely cleared up in forty-eight hours after purgation, hot coffee and colon washes.
(4) Case X, married, aged 55. On examination patient was drowsy, gait ataxic, diplopia, defective articulation and on one occasion showed extensor plantar reflex on both sides. The urine contained veronal, 2 gr. in 3+ oz. The cerebro-spinal fluid contained w gr. of veronal in 4 c.c. The symptoms completely cleared up after six days. The case was undoubtedly one of chronic veronal poisoning and veronal compounds had been taken over a period of some months. Sir James Purves-Stewart saw this patient with me and concurred in the diagnosis.
(5) A,, male, aged 34. Previous history of alcoholism. Had taken no alcohol for seven weeks, but during this period, while under medical observation, had taken three or four tablets of allonal (2 gr. in each) every night for insomnia. On examination speech thick and indistinct. Has had diplopia in mornings for last few days, gait ataxic. This patient was also seen by Sir James Purves-Stewart who concurred in the diagnosis of allonal poisoning.
The symptoims disappeared after the drug had been discontinued.
Discussion.-Dr. W. E. DIXON, F.R.S., said that it was difficult to explain why persons suffering from drug poisoning should succumb to pneumonia. What was the mechanism of this ? Did the leucocytea become paralysed ? Veronal did not go the lungs, and yet a lung lesion was produaced. The selective action of the drugs in causing paralysis in one limb rather than in the other was noteworthy.
Dr. F. PARKES WEBER referred to an unpublished case of hiematoporphyrinuria undoubtedly due to veronal. In September, 1923, he saw a woman, aged 39', recovering from a very painful organic illness (meningococcal meningitis), who for more than two months had been given five grains of veronal almost every night as a hypnotic. Her urine for a considerable time had been either deep red or red-brown in colour, free from heemoglobin and albumin. The colour was due to the presence of hmematoporphyrin (kindly confirmed by Dr. Mackenzie Wallis), and disappeared gradually in the course of two weeks after the discontinuance of the veronal. For a time the patient also suffered from paresis of the lower extremities (right knee-jerk absent), with pains in the calf-muscles, possibly due to so-called hbematoporphyrinuric polyneuritis.
Dr. Weber also referred to the case of a choreic girl, aged 13 years, who after ordinary doses of lttminal developed a florid morbilliform eruption (slightly purpuric in parts) accompanied by bullous formation. The contents of the bullem were deep ochre-yellow from the presence of bilirubin and gave a strongly positive biphasic Hijmans van den Bergh reaction. Soon afterwards the jaundice became more obvious and the sclerotics had a definite yellow tinge. B3oth the eruption and the jaundice gradually disappeared although the jaundice became at first more marked after the luminal had been discontinued. 1 I F. Parkes Weber, " A Case of Morbilliform anid Bullous Eruption with Jaunidice, fromll Luminal, in a Choreic Child," Brit. Jour)i. Child. Dis., Loindon, 1925, xxii, 280. The pneumonia from veroial poisoning, mentioned by Sir William Willcox, might (apart. from aspiration-pneumonia-" Schluckpneumoinie ") be due simply to exposure during deep sleep or coma. He (Dr. Weber) thought that exposure to cold during deep sleep of any kind was occasionally followed by pneumonia-at any rate in some individuals. The extensor type of plantar reflex noted in certain cases of acute veronal poisoning mentioned by Sir William Willcox, might also be due merely to the deep sleep or coma. Probably any kind of very deep, sleep or coma might in some individuals give rise to a positive Babinski phenomenon.
Dr. P. HAMILL said that there was great difficulty in diagnosing veronal poisoning. Had Sir William Willcox actually observed similar toxic phenomena occurring with the new drugs of the barbituric acid series, because in a certain number of cases drugs of this type did relieve pain in a remarkable manner? Professor J. A. GuNN said that veronal lowered the bactericidal power of the blood.
Dr. E. STOLKIND said that some authors regarded medinal or sodiullm salt of veronal as a. harmless drug, even for children. Though there were on record hundreds of cases of veronal poisoning, there were comparatively few due to medinal. On this account the case he was about to report of chronic and acute fatal medinal poisoning assumed great interest. The patient, a literary man and good public speaker, became an addict to medinal and was unable to give it up during the last eight years of his life. It was most instructive to watch theill-effects of this drug habit on his physical and mental condition. Gradually he became thinner and weaker; there was oliguria with passing of urine once or twice in twenty-four hours. His thinking, speaking, and writing capacity, as well as his movements, grew slower and slower. There were other symptoms as well-ataxy, tremor, etc., and sometimes incoherence and delusions. By mistake he took an overdose of medinal and died thirty-nine hours later. The symptoms were the same as in cases of acute fatal veronal poisoning.
Congestion and cedema of the lungs set in only during the last hours of life. His (the speaker's) conclusions were that medinal had the same cumulative toxic effects as those of veronal; and that the chronic medinal habit produced the same after-effects on the physical and especially on the mental condition as veronal, the ill-effects of which might be compared with those of morphinism.
For the last seven years he (Dr. Stolkind) had used luminal for a great number of outpatients, adults and children, suffering from different forms of epilepsy. At first he gave only small doses-14 gr., but later he increased this to 2i gr. twice daily. In many cases of " idiopathic " epilepsy the results were quite beneficial. Often there had been no recurrence of the fits for years. Some patients who had not benefited from years of bromide treatment, becanme quite different persons after taking luminal. In spite of giving luminal for years, he (Dr. Stolkind) had had only three cases (one with icterus) in which there was eruption. No other complications were observed. In cases of epileptic fits, e.g., due to dyspituitarism, luminal had frequently had no effect.
The law allowed everyone to buy quite freely, at the chenmist, every hypnotic drug mentioned by Sir William Willcox. It was only necessary to sign one's name in the book to procure such drugs, no doctor's prescription being required.
Dr. DOROTHY HARE said that in giving luminal in epilepsy she had never exceeded 2 gr., but recently, in one case, after a long spell of treatment, she noticed a decided lethargy which she, at first, thought to be a mild attack of encephalitis lethargica; she now, however, wondered whether it might have been mild luminal poisoning.
Sir WILLIAM WILLCOX (in reply) said that luminal was very toxic, and would cause the same changes as had been described. Luminal and the members of the barbituric acid group were not cumulative in the material sense, for they were rapidly excreted by the kidney, but the effects on the nervous system were cumulative. Why pneumonia occurred in veronal poisoning he did not know. He had always put it down to the abolition of the reflexes in the upper respiratory tract, which led to the passage of foreign substances into the lung. As for the new drugs of this group issued under different names, he believed that they did cause toxic symptoms; he had had several letters to that effect, and had himself seen cases.
